We examine the impact of stock market liquidity on managerial payout decisions. We argue that stock market liquidity influences payout policy through a first-order effect on the share repurchase decision, and a second-order or residual effect on the dividend decision. Managers compare the tax and flexibility advantages of a repurchase against its liquidity cost disadvantage. All else equal, higher market liquidity encourages the use of repurchases over dividends. Our empirical results confirm that stock market liquidity plays a significant role in repurchase and dividend initiations, as well as in recurring payout decisions. Unlike previous studies that measure liquidity changes following the repurchase decision, we examine liquidity levels prior to the payout decision. We show that managers condition their repurchase decision 
Introduction
Managers establish payout policy by selecting the level, timing, and composition of cash remittances. Recent research has shown that while the level and timing of aggregate cash flows have changed relatively little since the 1970s, the composition of these payouts has changed significantly. The level of aggregate cash payouts has remained constant at roughly 3-5% of equity value (Allen and Michaely, 2003) , and managers have persistently paid dividends at regular quarterly intervals. In contrast, the composition of corporate payouts has grown from a repurchase-to-dividend ratio of 8.44% in 1972 to 113.11% in 2000 (Grullon and Michaely, 2002) . The shift towards repurchases is not only meaningful in percentage terms. During the five-year period ending in 2000, managers repurchased over $846 billion of their companies' equity (Grullon and Michaely, 2002) . This striking transformation in payout policy has attracted considerable interest among academics, regulators, and practitioners. Although it is unlikely that any single variable can fully account for all of these empirical regularities, we argue that stock market liquidity plays a significant role in explaining changes in the composition of corporate payouts.
In contrast to payout policy irrelevancy under perfect capital markets, real-world managers operate in a business environment characterized by asymmetric information, incentive problems, and transaction costs. Under these conditions, alternative payout policies have a direct impact on the firm's cost of capital and market value.
1 Value-maximizing managers will search for the payout mechanism that minimizes the sum of transaction, incentive, and information costs. When market liquidity is low, managers are more reluctant to repurchase shares and reduce float because their market transactions could increase the price impact of trading -and survey evidence shows that managers are aware that price impact matters to investors (Brav et al., 2005) . Managers are also reluctant to repurchase shares when liquidity is low because their trading activity could impact transaction costs by widening bid-ask spreads (Barclay and Smith, 1988) . Thus, we hypothesize that managers will prefer repurchases to dividends when stock market liquidity is relatively high. We further posit that stock market liquidity will have a direct impact on repurchases and a residual impact on dividends through the substitution effect described in Grullon and Michaely (2002) . This analysis suggests one important channel through which a firm's market microstructure can influence its corporate decisions (Lipson, 2003) . Barclay and Smith (1988) treat the level and timing of payouts as predetermined and examine why managers prefer one payout mechanism over another. Managers attempt to maximize firm value by minimizing the total cost of cash distributions. Although tax advantages appear to favor share repurchases over dividends, Barclay and Smith (1988) show that repurchases also induce higher asymmetric information costs. When managers announce repurchase programs, uninformed investors realize that they are exposed to a higher probability of trading against informed insiders. This realization impairs the firm's information environment and results in higher liquidity costs. Dividend payments, on the other hand, do not increase the probability of trading against informed managers and therefore do not increase liquidity costs.
A direct consequence of this analysis is that managers consider the liquidity of the stock in making the decision about the form of the payout. We refer to this hypothesis as the liquidity hypothesis of repurchases. One testable implication of this hypothesis is that the firm's current liquidity level will significantly influence subsequent payout choices. Previous studies have examined the effect of the current payout decision on subsequent changes in liquidity (e.g., Miller and McConnell, 1995; Brockman and Chung, 2001; Cook et al., 2004) . While these studies provide useful results about the consequences of repurchases, the purpose of this study is to examine the determinants of repurchases.
A second testable implication of our liquidity hypothesis is that market liquidity will have a stronger impact on repurchase decisions than on dividend decisions. In a related study, Banerjee et al. (2007) examine the impact of stock market liquidity on dividend policy. Although their dividend hypothesis yields some observationally-equivalent predictions, our results suggest that stock market liquidity has a first-order effect on the repurchase decision and a residual effect on the dividend decision. High levels of liquidity allow managers to benefit from the tax and flexibility advantages of repurchase programs -and dividends decline as a consequence.
Consistent with our central claim, Brav et al. (2005) provide evidence based on financial executive surveys and interviews that supports our liquidity hypothesis of repurchases. Managers express a keen awareness that their "stock price would decrease if the overall liquidity of the stock were to fall" (pp. 515-516) . In addition, One-half of firms feel that the liquidity of their stock is an important or very important factor affecting their repurchase decisions (Table 8 , row 4). Interview discussion clarifies that the executives think that reduced liquidity can hurt their stock price because demand for a stock falls if investors think that their trades would move the stock price. Therefore, a company would restrict repurchases if it feels that doing so would reduce liquidity below some critical level.
Managers are clearly concerned that repurchase decisions can impair their firms' market liquidity, and that any such impairment would reduce market values. In contrast, managers do not appear to condition their dividend decisions on stock market liquidity. They describe the role of liquidity in dividend decisions as "not important." Our empirical findings fit these survey and interview results very closely. Stock market liquidity influences payout policy primarily through the repurchase decision.
We conduct empirical tests of the liquidity hypothesis of repurchases using company payout data from 1983 to 2006. We divide our empirical analysis into two main sections corresponding to payout initiation decisions and ongoing payout decisions. Similar to Skinner's (2008) results, we find that there are two main groups of corporate payers: firms that make repurchases only, and firms that make both repurchases and dividend payments. The latter group consists of large, mature firms that have a history of paying dividends. There is also a much smaller group of firms that make dividend payments only. We provide separate analyses for each of these groups.
In our payout initiation analysis, we show that repurchase-initiating firms are significantly more liquid than non-initiating firms. We find that dividend-initiating firms are generally less liquid than non-initiating firms, although the dividend-initiating results are not as robust or economically significant as their repurchase-initiating counterparts. These differential results corroborate the claim that the repurchase decision is more sensitive to stock market liquidity than the dividend decision. Our findings also verify that, given a payout initiation, the probability of a repurchase increases with the liquidity of the initiating firm. We use alternative measures of liquidity, including multiple control variables, and mitigate endogeneity concerns by using the current period's liquidity measure to explain the subsequent period's payout decision. Overall, our payout initiation results provide support for the liquidity hypothesis of repurchases.
After confirming that liquidity plays a significant role in payout initiations, we test its explanatory power in ongoing payout decisions. We find that the size of the repurchase increases significantly with the stock market liquidity of the repurchasing firm. Parallel to the initiation results, we find that the size of the dividend generally decreases with the liquidity of the dividendpaying firm, although these results are again weaker than their repurchase counterparts. We also show that the repurchase portion of a firm's total payout is an increasing function of the firm's market liquidity. That is, stock market liquidity helps to explain the substitution between repurchases and dividends.
2 Taken together, our empirical findings strongly support the hypothesis that stock market liquidity affects payout policy primarily through its impact on the repurchase decision.
Our study contributes to a growing literature that connects market microstructure to corporate finance. Previous research has linked market microstructure to security offerings (Ellul and Pagano, 2006; Karolyi, 2003; Butler et al., 2005) , asset pricing and cost of capital (Amihud and Mendelson, 1986; Amihud et al., 1997) , mergers and acquisitions (Lipson and Mortal, 2007) , and announcement effects related to dividend signaling (Fuller, 2003) and analyst recommendations (Kim et al., 1997; Irvine, 2003) . Other related studies have linked market microstructure to specific corporate decisions, including capital structure decisions (Lipson and Mortal, 2008) and investment decisions (Becker-Blease and Paul, 2006) . Our study contributes to this line of research by establishing a significant role for market liquidity in corporate payout decisions.
Most related studies examine the impact of the repurchase decision on the firm's subsequent market liquidity (Barclay and Smith, 1988; Wiggins, 1994; Singh et al., 1994; Miller and McConnell, 1995; Brockman and Chung, 2001; Cook et al., 2004; Ginglinger and Hamon, 2005) . These studies have produced decidedly mixed results.
3 In contrast, we begin with the firm's market liquidity and then examine its influence on the repurchase decision. If the decision to repurchase is conditioned on its expected liquidity impact, then measuring the liquidity impact for self-selected repurchasing firms will tend to understate the significance of liquidity as a managerial decision variable. The (ex-post) repurchase sample consists predominantly of liquid firms whose managers chose to repurchase shares only after considering their firms' ability to absorb the liquidity costs of this payout mechanism. Using our approach, we are able to show that stock market liquidity is a significant determinant of the repurchase decision.
Another contribution of this study is that we identify the precise mechanism through which stock market liquidity affects payout policy. As stated by Skinner (2008, p.1) , "the question of why firms are less likely to pay dividends, along with the relation of repurchases to this phenomenon, remains unresolved in corporate finance." Our liquidity hypothesis of repurchases asserts that stock market liquidity encourages managers to substitute repurchases for dividends. Our empirical results confirm that higher levels of stock market liquidity enable managers to take advantage of the tax and flexibility advantages of repurchases. When liquidity is relatively high, non-payout firms will initiate with repurchases instead of dividends, and positive payout firms will increase repurchases relative to dividends. It is the repurchase dog that wags the dividend tail.
The rest of our paper proceeds as follows. In Section 2, we provide a description of our data and sample selection. In Section 3, we present and analyze our empirical findings, and in Section 4, we summarize and conclude the paper.
Data description
We obtain our data from Compustat, CRSP, and TAQ databases. We exclude all firms in the financial and utilities sectors (SIC codes between 6000-6999 and 4900-4999). Our sample period begins in 1983 and ends in 2006. Prior to the SEC's adoption of safe harbor Rule 10b-18 in 1982, uncertainty about potential charges of price manipulation dampened managerial enthusiasm for repurchases (see Grullon and Michaely, 2002) .
The payout (dependent) variables are repurchases/assets, dividends/assets, and repurchases/total payouts. Following Grullon and Michaely (2002) , we compute repurchases using the purchases of common and preferred stock (item 115) and then subtract any reductions in the redemption value of preferred stock (item 56). Dividends correspond to data item 21, and total assets to data item 6. Total payout is the sum of repurchases and dividends.
We use turnover as our primary measure of liquidity. Turnover is a commonly used proxy for liquidity in previous empirical studies (e.g., Kang and Stulz, 1997; Chalmers and Kadlec, 1998; Datar et al., 1998; Banerjee et al., 2007) . We also test alternative measures of liquidity including Amihud's (2002) illiquidity measure, a modified Amihud (2002) illiquidity measure, quoted bidask spreads, effective bid-ask spreads, quoted spreads divided by depth, depth, and trade size. All spread measures are computed as a percentage of stock price. We define turnover as the monthly trading volume divided by total shares outstanding. 4 We follow Amihud's (2002) definition of a price impact illiquidity measure by dividing the absolute value of daily stock returns by daily dollar volume. We also create a second (modified) price impact measure by dividing the absolute value of daily stock returns by daily turnover. Our turnover, Amihud, and modified Amihud measures are annual averages. The quoted spread is the daily time-weighted bid-ask spread divided by the spread midpoint, and the effective spread is two times the daily trade size-weighted difference between the transaction price and spread midpoint divided by the spread midpoint. We construct a combined spread and depth measure by dividing the daily quoted spread by the daily depth. We define depth as the 2 The substitution hypothesis examines the extent to which dividends and repurchases are interchangeable. DeAngelo et al. (2000) and Dittmar (2000) show that repurchases do not fully replace dividends. Grullon and Michaely (2002) nonetheless provide evidence of significant substitutability between dividends and repurchases. They show that the average total payout ratio (i.e., dividends plus share repurchases as a percent of equity) remains relatively constant between 1972 and 2000. This finding suggests that dividends and repurchases are interchangeable, and that the recent rise in the use of repurchases comes at the expense of dividends. Recent evidence by Skinner (2008) confirms that "payout mechanisms are now largely interchangeable." If stock market liquidity affects the repurchase decision as described in our liquidity hypothesis, the substitution effect will cause secondary changes in dividend payouts. To the extent that substitution is not one-to-one, the dividend effect will be weaker than the repurchase effect.
3 Although early studies analyze liquidity changes around repurchase announcements, more recent research focuses on liquidity changes around actual repurchases, e.g., Brockman and Chung (2001) , Ginglinger and Hamon (2005) , and Cook et al. (2004) . 4 There are market microstructure differences between the NYSE and Nasdaq exchanges (Bessembinder, 1999) . To account for the overstatement of Nasdaq trading volume relative to NYSE trading volume, we divide Nasdaq volumes by two (Atkins and Dyl, 1997) . We also run separate tests for NYSE-and Nasdaq-listed firms and find confirm our main results for each exchange.
daily time-weighted number of shares available at the highest bid and lowest ask prices divided by two. The trade size variable is the daily share volume divided by the daily number of trades. All measures related to spreads, depths, and trade sizes are annual averages of daily values covering the period from 1993 to 2006. Our control variables include measures of cash flow permanence, cash flow volatility, firm size, leverage, underpricing, investment opportunities, and company age.
5 Following Jagannathan et al. (2000) , we use operating cash flows to proxy for permanent cash flows (item 13) and non-operating cash flows to proxy for temporary cash flows (item 61). We standardize both of these measures by the firm's book value of assets. We define cash flow volatility as the standard deviation of the firm's operating cash flows to total assets during the previous five-year period (i.e., from year −4 through the current year). We require that the firm have data available in at least three of these five years. We measure firm size as the book value of assets, and leverage as long term debt (item 9) scaled by the book value of assets. Following Dittmar (2000), we use stock price returns as a measure of underpricing and the market-to-book (M/B) ratio as a proxy for investment opportunities. We compute returns as the fiscal year's average of monthly returns. The market value of equity is the closing fiscal year-end price (item 199) multiplied by the total number of shares outstanding (item 25). The book value of equity corresponds to data item 60. We exclude firms that have prices below $5 per share or total assets less than $1 million, and we trim the most extreme values from the top and bottom of each variable using a 0.5% cutoff.
Empirical results
We divide our empirical analysis into two sections. In the first section (Tables 1-5) , we examine the role of stock market liquidity in the decision to initiate cash payouts. In the second section (Tables 6-9), we investigate the role of stock market liquidity in ongoing repurchase and dividend decisions.
Payout initiations
We first consider payout initiations. We analyze the decision to initiate a share repurchase in Tables 1 and 2 , the decision to initiate a dividend payment in Tables 3 and 4 , and the decision to substitute repurchases for dividends in Table 5 . We define a repurchase initiator as a firm that repurchases shares in the current year, but not during the previous three years. We define a non- 5 We measure a company's "age" as the time between the current year and the first year that the company appears in Compustat. Summary statistics for a sample of repurchase initiators vs. non-initiators. The sample is composed of all firms with data available on Compustat and CRSP between 1983 and 2006. For statistics based on spreads, depth and trade size, we also require data availability on the TAQ dataset, which starts in 1993. Repurchase initiators are firms that have not repurchased in the last 3 years, and repurchase for the first time this year. By contrast, non-initiators are firms that have not repurchased during the past 3 years, and will not repurchase during this year nor the following two years. We further divide our sample into dividend payers and non-dividend payers, depending on whether the firm reports a positive dividend during the current year.
initiator as a firm that does not repurchase shares in the current year, the past three years, or the next two years. We add the condition that the firm does not repurchase in the next two years to eliminate firms that are "about to" initiate a repurchase. However, our results are robust to dropping this condition, as well as to replacing the three-year non-activity window with a fiveyear non-activity window.
In Table 1 , we report summary statistics for our full sample, non-dividend-paying subsample, and dividend-paying subsample. Previous studies show that dividend-paying firms are significantly different from non-dividend-paying firms with respect to firm characteristics. Consistent with these studies, we find that dividend-paying firms are over five times as large as non-dividendpaying firms in terms of total assets.
Our full-sample results in Table 1 show that repurchase-initiating firms repurchase 2.97% of total assets on average during the year of initiation, compared to 3.18% for the non-dividend-paying subsample and 2.71% for the dividend-paying subsample. The full-sample results also show that initiating firms concurrently pay out 0.86% of total assets in the form of dividends, compared to 0.75% for the non-initiating firms. These values are considerably lower than their counterparts in the dividend-paying subsample with 1.99 and 2.01%, respectively. Logistic regressions on the probability of a repurchase initiation vs. a non-initiation. The dependent variable takes the value of 1 when the firm initiates a repurchase, and therefore a positive coefficient implies a greater probability of a repurchase. Repurchase initiations are firms that have not repurchased in the last 3 years, and repurchase for the first time this year. By contrast, non-initiators are firms that have not repurchased during the past 3 years, and will not repurchase during this year nor the following two years. We further divide our sample into dividend payers and non-dividend payers, depending on whether the firm reports a positive dividend during the current year. Independent variables are lagged one year. Elasticity is the change in the probability of an initiation given a change in the independent variable of a ±1/2 standard deviation around the mean. All regressions include year dummies, not reported. The numbers in (parenthesis) contain p-values, based on standard errors adjusted for clustering at the firm level. Panel A reports regression results using turnover as our proxy for liquidity, while Panel B reports liquidity coefficients from regressions using alternative liquidity proxies.
The common pattern across all liquidity measures is the most striking result in Table 1 . Stock market liquidity is higher for repurchase initiators than for non-initiators in the full sample across all liquidity measures, consistent with the liquidity hypothesis. Repurchase initiators have higher turnovers, lower price impact measures, lower bid-ask spreads, higher depths, and larger trade sizes relative to non-initiators. Our findings for firm characteristics also display a consistent pattern between initiating and non-initiating firms. Repurchase initiators have higher operating income/assets, higher non-operating income/assets, and lower operating income volatility. Repurchase initiators also have larger asset values, less leverage, higher lagged returns, and fewer investment opportunities (i.e., lower market-to-book ratios). They also tend to be older than non-initiating firms.
In Table 2 , we report our findings for repurchase initiations using logistic regressions across the full, non-dividend-paying, and dividend-paying subsamples. We include year dummies (unreported) in all regressions. All explanatory variable values refer to the current year, while the decision to initiate a repurchase refers to the subsequent year. This research design mitigates endogeneity concerns because it is unlikely that next period's repurchase decision causes current liquidity levels.
The results in Panel A include estimated coefficients, p-values (in parentheses), and elasticities for all control variables and the primary variable of interest, firm turnover. Following Petersen (in press), we use Rogers standard errors to determine the significance of estimated coefficients. The results in Panel B include estimated coefficients, p-values, and elasticities for our alternative measures of liquidity. We do not report results for the control variables associated with each liquidity measure in order to conserve space. In the discussion that follows, we refer to a coefficient with a p-value of less than 5% as significant, and a coefficient with a p-value between five and 10% as marginally significant.
The results in Table 2 support the liquidity hypothesis by showing that there is a positive relation between liquidity in the current year and the decision to initiate a repurchase in the subsequent year. In Panel A, we observe a positive and significant turnover coefficient of 0.1506 for the full sample. The elasticity value of 2.42% measures the impact on the probability of initiating a repurchase from a change of one standard deviation around the mean log turnover level. Only operating income has a larger elasticity among all independent variables. The non-dividend-paying turnover coefficient of 0.1626 is positive and significant, as is the dividend-paying turnover coefficient of 0.0898. All of these results are consistent with the liquidity hypothesis, both in terms of statistical and economic significance.
In the full sample, our control variable coefficients for operating income/assets and non-operating income/assets are positive and significant, while the coefficient on operating income volatility is insignificant. Higher operating and non-operating incomes increase the likelihood of initiating a repurchase. The volatility of operating income does not appear to play a significant role in the initiation decision. Initiating firms are significantly larger and less levered than their non-initiating counterparts. Initiating firms experience negative and significant lagged returns in the period leading up to their initiation decision, consistent with previous studies showing a negative relation between repurchases and prior period performance. Finally, the firm's investment opportunity set has a negative impact on the decision to initiate a share repurchase. The market-to-book coefficient is negative and significant, and age is positive and significant. Summary statistics for a sample of dividend initiators vs. non-initiators. The sample is composed of all firms with data available on Compustat and CRSP between 1983 and 2006. For statistics based on spreads, depth and trade size, we also require data availability on the TAQ dataset, which starts in 1993. Dividend initiators are firms that have not paid dividends in the last 3 years, and pay dividends for the first time this year. By contrast, non-initiators are the firms that have not paid dividends during the past 3 years, and will not pay during this year nor the following two years. We further divide our sample into repurchasers and nonrepurchasers, depending on whether the firm reports a positive repurchase during the current year.
We report the estimated coefficients, p-values, and elasticities for seven alternative liquidity measures in Panel B. In all three samples (full, non-dividend payers, and dividend payers), the estimated coefficients for our price impact measures (Amihud and modified Amihud) and all bid-ask spread measures (relative quoted spread, relative effective spread, and relative quoted spread/ depth) are negative and significant. That is, the more illiquid the firm in terms of its price impact measures or bid-ask spreads, the less likely the managers are to initiate a repurchase. The trade size coefficients are positive and significant, and the depth coefficients are positive and mostly significant. These results confirm that managers of firms with high levels of market liquidity in terms of depth and trade size are more likely to initiate repurchases. 6 We also note that the elasticities of these alternative liquidity measures are mostly larger (in absolute values) than other independent variables. Logistic regressions on the probability of a dividend initiation vs. a non-initiation. The dependent variable takes the value of 1 when the firm initiates a dividend, and therefore a positive coefficient implies a greater probability of a dividend initiation. Dividend initiators are firms that have not paid dividends in the last 3 years, and pay dividends for the first time this year. By contrast, non-initiators are firms that have not paid dividends during the past 3 years, and will not pay dividends during this year nor the following two years. We further divide our sample into repurchasers and non-repurchasers, depending on whether the firm reports a positive repurchase during the current year. Independent variables are lagged one year. Elasticity is the change in the probability of an initiation given a change in the independent variable of a ±1/2 standard deviation around the mean. All regressions include year dummies, not reported. The numbers in (parenthesis) contain p-values, based on standard errors adjusted for clustering at the firm level. Panel A reports regression results using turnover as our proxy for liquidity, while Panel B reports liquidity coefficients from regressions using alternative liquidity proxies. 6 In addition to the control variables reported in Table 2 (and all subsequent tables), we also include managerial stock options as an explanatory variable for a reduced sample due to data availability. We use the shares reserved for conversion from stock options (item 215) scaled by total shares outstanding as our proxy for managerial stock options. This data item is available between 1984 and 1995. Consistent with Fenn and Liang (2001) , we find that the existence of stock options increases managerial preference for repurchases over dividends. The reduced sample liquidity results are consistent with those reported earlier (i.e., a positive relation between liquidity and repurchases). We also rerun our Table 2 results (and for all subsequent tables) after deleting the stock market crash year of 1987, as well as on two sub-samples (before and after 1993). In all cases, the resulting liquidity coefficients are consistent with those reported earlier.
Having established a positive relation between liquidity and the repurchase-initiation decision, we turn now to the decision to initiate dividend payments. Given the decision to distribute cash, managers prefer the tax and financial flexibility benefits of a repurchase initiation as long as their firms' shares have sufficient liquidity to absorb the liquidity impact at low cost. But if there is insufficient liquidity, managers may forego the tax and flexibility benefits and initiate with a dividend. We therefore expect dividend-initiating firms to be less liquid than repurchase-initiating firms. We test this prediction in Table 5 . But first we examine the liquidity of dividend-initiating firms relative to non-initiating firms in a manner parallel to our earlier comparison of repurchase-initiating and non-initiating firms.
We report the dividend-initiating results in Tables 3 and 4 . We describe the dividend-initiating data in Table 3 , and provide the logistic regression results in Table 4 . Our full sample results in Table 3 show that dividend-initiating firms pay out 1.34% of total assets on average during the year of initiation, compared to 1.28% for the non-repurchasing subsample and 1.41% for the repurchasing subsample. The general pattern across liquidity measures is not as consistent as in the repurchase-initiation results (see Table 1 ). Market liquidity is lower for dividend initiators relative to non-initiators for turnover, Amihud and modified Amihud measures, depth, and trade size. In contrast, market liquidity is higher for dividend initiators for all three spread-related measures. Firm characteristics exhibit a consistent pattern between initiating and non-initiating firms. Dividend initiators have higher operating income/assets, lower non-operating income/assets, and lower operating income volatility. Dividend-initiating firms have greater assets, lower leverage ratios, more positive lagged returns, and fewer investment opportunities relative to noninitiators. They are also older than non-initiating firms.
We report the dividend-initiation results using logistic regressions in Table 4 . There is a negative relation between liquidity in the current year and the decision to initiate a dividend payout in the subsequent year. In Panel A, we observe a negative and significant turnover coefficient of −0.2615 for the full sample. The related elasticity value is −0.52% -compared to 2.42% for repurchases in Table 2 . The turnover coefficient for the non-repurchase subsample, −0.2350, is negative and significant, while the repurchasing subsample turnover coefficient of −0.3266 is also negative and significant. Logistic regressions on the probability of a repurchase vs. a dividend initiation. The dependent variable takes the value of 1 when the firm initiates a repurchase, and therefore a positive coefficient implies a greater probability of a repurchase. Initiators are defined as firms that have not paid off any cash in the last 3 years, and repurchase or pay a dividend for the first time this year. Independent variables are lagged one year. Elasticity is the change in the probability of an initiation given a change in the independent variable of a ±1/2 standard deviation around the mean. All regressions include year dummies, not reported. The numbers in (parenthesis) contain p-values, based on standard errors adjusted for clustering at the firm level. Panel A reports regression results using turnover as our proxy for liquidity, while Panel B reports liquidity coefficients from regressions using alternative liquidity proxies.
Turning to our control variables, the coefficients for operating income/assets, total assets, non-operating income (full sample only), lagged returns, and age are positive and significant. As expected, dividend initiators are found among large, successful firms with relatively high operating income. Our estimated coefficients for operating income volatility, leverage, and investment opportunities are negative and significant. Managers are unlikely to initiate a dividend when cash flows are volatile or when their firms are highly levered.
We report the logistic regression results for our alternative liquidity measures in Panel B. Both price impact measures (Amihud and modified Amihud) exhibit positive and significant coefficients across all samples. Managers of relatively illiquid firms (i.e., high price impact) are more likely to initiate dividend payouts than managers of liquid firms. We find that higher quoted and effective bid-ask spreads generally increase the likelihood of dividend initiation, although these coefficients are insignificant for the repurchasing subsample. None of the depth or trade size coefficients is significant at conventional levels. Comparing the statistical and economic significance levels between Tables 2 and 4, the results suggest that stock market liquidity plays a stronger role in the repurchase decision than in the dividend decision.
In Table 5 , we examine the impact of liquidity on the trade-off between repurchase and dividend initiations. The dependent variable of our logistic regression takes the value of one for repurchase-initiating firms, and zero for dividend-initiating firms. Our sample includes only those firms that initiated a cash payout over the sample period, 1983-2006 . The estimated turnover coefficient of 0.5139 reported in Panel A is positive and significant. Holding constant the decision to initiate cash payouts, managers of relatively liquid firms are more likely to initiate with repurchases. This result supports the claim that liquidity influences the decision to substitute repurchases for dividends.
Among the control variables, operating income, size, lagged returns, and age are negative and significant. Managers of large, mature firms with high operating income are more likely to forego a repurchase and initiate with a dividend. The inverse relation between lagged returns and repurchases is consistent with the underpricing explanation for repurchases.
We report the logistic regression results for our alternative liquidity measures in Panel B. Consistent with the liquidity hypothesis, both price impact measures have negative and significant coefficients. Managers of relatively illiquid firms (i.e., high price impact) are less likely to initiate repurchases than managers of liquid firms. The alternative liquidity measures related to spreads are also negative and significant, while depths and trade sizes are positive but not significant.
In summary, the initiation results in Tables 1 through 5 confirm that liquidity is a significant determinant of payout initiation decisions. Our focus on payout initiations also mitigates endogeneity concerns since it is unlikely that next year's initiation causes this year's liquidity level. Consistent with the liquidity hypothesis of repurchases, we show that stock market liquidity enables managers to initiate their payouts with repurchases.
Ongoing payout decisions
In this section, we analyze the role of liquidity in ongoing payout decisions. After the decision to initiate a payout, managers must decide on the dollar value of ongoing payouts. We expect to find a positive relation between market liquidity and repurchase The sample is composed of all firms with data available on Compustat and CRSP between 1983 and 2006 that disburse cash through either a dividend or a repurchase, or both. For statistics based on spreads, depth and trade size, we also require data availability on the TAQ dataset, which starts in 1993. We present sample means for the full sample, repurchasers only, dividend payers only, and firms paying both dividends and repurchases.
size. We examine the relation between liquidity and repurchases/assets in Table 7 , between liquidity and dividend/assets in Table 8 , and between liquidity and repurchases/total payouts in Table 9 . Our sample includes all firm years with cash disbursements during the sample period. We report sample means for the full sample in Table 6 , along with subsample means for repurchases only, dividends only, and dividend and repurchases. There are more firm years in the dividend-and-repurchase subsample (12,730) than in either of the repurchase-only (9218) or dividend-only (11,618) subsamples. Managers are more likely to pay out a combination of dividends and repurchases than to pay out either one in isolation. For the full sample, the mean repurchase represents 2.10% of the firm's underlying assets and the mean dividend represents 1.54% of assets. Repurchases constitute 44.29% of the typical firm's total payout. In the repurchase-only subsample, the mean repurchase is 3.47% of assets. This payout proportion is considerably larger than the 1.99% of assets for the dividend-only subsample. For the firm which simultaneously pays both dividends and repurchases, 3.01% of assets are repurchased and 2.24% of assets are paid out as dividends. Similar to the full sample, less than half of total payouts (44.38%) are in the form of repurchases.
We report OLS regression results for repurchasing firms in Table 7 . The dependent variable is the dollar value of repurchases scaled by the firm's assets. As in the payout initiation section, all regressions include year dummies (unreported). The estimated turnover coefficient for the full sample (0.0043) is positive and significant, as are the estimated turnover coefficients for the repurchase-only subsample (0.0019) and the repurchase-and-dividend subsample (0.0048). Similar to our payout initiation findings, these results are strongly supportive of the liquidity hypothesis of repurchases. Managers of liquid firms are able to repurchase larger amounts of stock, thereby capturing tax and flexibility benefits, with relatively little concern about adverse liquidity shocks. If stock market liquidity is low, however, managers are concerned about the adverse impact of large repurchases.
The control variables reported in Table 7 are generally consistent with expectations. In the full sample, we find a positive and significant relation between the repurchase amount and the firm's operating income, non-operating income, volatility of operating Panel regressions of repurchases scaled by assets. The sample includes firm years with positive repurchases. We divide the sample into dividend and non-dividend payers depending on whether the firm reports positive dividends in that year. Independent variables are lagged one year. All regressions include year dummies, not reported. The numbers in (parenthesis) contain p-values, based on standard errors adjusted for clustering at the firm level. Panel A reports regression results using turnover as our proxy for liquidity, while Panel B reports liquidity coefficients from regressions using alternative liquidity proxies.
income, and investment opportunity set. There is a negative and significant relation between the repurchase amount and the firm's leverage and lagged returns. Firm size and age are insignificant. In Panel B, we report the results for our alternative liquidity measures. The relation between repurchase amounts and market liquidity is significant, and with the expected sign, for all alternative liquidity measures in the full sample. The two price impact and three spread measures have negative and significant coefficients. The depth and trade size measures have positive and significant coefficients. We find almost identical results in each of the two subsamples. Taken together, our Table 7 findings for turnover, price impact, bid-ask spreads, depths, and trade sizes offer compelling evidence that market liquidity is a determinant of managerial payout decisions.
We report OLS regression results for dividend-paying firms in Table 8 . The dependent variable is the dollar value of dividends scaled by the firm's assets. The estimated turnover coefficient for the full sample (−0.0025) is negative and significant. This coefficient is less than 60% of its repurchase counterpart (Table 7) in absolute terms. The turnover coefficient for the dividend-only subsample is −0.0022, and the turnover coefficient for the dividend-and-repurchase subsample is −0.0028. These negative relations mean that managers of illiquid firms prefer relatively large dividend payments. The control variable results are generally consistent with expectations. There is a positive and significant relation between the dividend amount and the firm's operating income, non-operating income, size, investment opportunity set, and age. There is a negative and significant relation between the dividend amount and the firm's leverage and lagged returns. The coefficient for operating income volatility is insignificant.
In Panel B, we report the results for our alternative liquidity measures. The relation between dividend amounts and liquidity is much weaker than the relation between repurchase amounts and liquidity as reported in Table 7 . In the full and repurchase subsamples, the Amihud measure, relative quoted spread/depth, and trade size coefficients are insignificant. The modified Amihud price impact and relative and quoted spreads are positive and significant, consistent with expectations. The depth coefficient is also Panel regressions of dividends scaled by assets. The sample includes firm years with positive dividends. We divide the sample into repurchasers and nonrepurchasers depending on whether the firm reports positive repurchases in that year. Independent variables are lagged one year. All regressions include year dummies, not reported. The numbers in (parenthesis) contain p-values, based on standard errors adjusted for clustering at the firm level. Panel A reports regression results using turnover as our proxy for liquidity, while Panel B reports liquidity coefficients from regressions using alternative liquidity proxies.
positive and significant, but this is inconsistent with expectations. In the non-repurchase subsample, even fewer coefficients are statistically significant. Overall, these results suggest that stock market liquidity exerts a weaker, second-order influence over dividend amounts. In Table 9 , we examine the impact of liquidity on the decision to substitute repurchases for dividend payouts. The dependent variable for our tobit and OLS regressions is the dollar amount of repurchases divided by the dollar amount of total payouts (repurchases/total payouts). We estimate all tobit standard errors using a bootstrapping technique designed to reduce the effects of clustering, as described in Kayhan and Titman (2004) . The full sample includes all firm years with positive payouts over the sample period. We also examine two subsamples: all dividend payers and only those dividend payers that simultaneously repurchase. We use a two-sided tobit model on the full sample (censored at zero and one), one-sided tobit model on the all dividend-payers subsample (censored at zero), and OLS on the combined dividend-and-repurchase subsample (uncensored).
We report the regression results for turnover in Panel A of Table 9 . The estimated turnover coefficient (0.2057) is positive and significant for the full sample, as well as for the dividend-paying (0.0264) and combined dividend-and-repurchase (0.0622) subsamples. High turnover levels alleviate managerial concerns about the potential adverse liquidity impact of repurchases. With higher levels of liquidity, managers are more willing to substitute repurchases for dividends. This finding is also consistent with our payout initiation results which show that higher levels of liquidity increase the probability of a repurchase initiation. Panel regressions of repurchases as a proportion of total payout for firm years with positive payout. We estimate Tobit regressions for the full sample (two-sided tobit) and firm years documenting a positive dividend (one-sided tobit). We estimate standard OLS regressions for firm years documenting a positive dividend and repurchase. Independent variables are lagged one year. All regressions include year dummies, not reported. The numbers in (parenthesis) contain p-values. Standard errors of Tobit regressions are computed through bootstrapping assuming clustering at the firm level, and 500 draws. Standard errors of OLS regressions are corrected for clustering at the firm level. Panel A reports regression results using turnover as our proxy for liquidity, while Panel B reports liquidity coefficients from regressions using alternative liquidity proxies.
The control variable coefficients in Panel A are generally significant. For the full sample, there are positive and significant coefficients for operating income volatility and the investment opportunity set. There is a negative and significant relation between repurchases/total payouts and operating income/assets, size, leverage, lagged returns, and age. The coefficient on non-operating income is insignificant.
We report the alternative liquidity measures in Panel B. Each liquidity coefficient is significant and consistent with expectations across all three samples. The coefficients for Amihud's price impact measure, modified Amihud measure, relative quoted spread, relative effective spread, and relative quoted spread/depth are negative and significant, while the coefficients for depth and trade size are positive and significant.
In summary, the ongoing payout results in Tables 6-9 extend and strengthen our payout initiation findings in Tables 1-5 . Managers prefer to initiate cash payouts in the form of a repurchase when stock market liquidity is high relative to both noninitiating and dividend-initiating firms. In addition, managers are willing to pay higher dollar amounts of repurchases, both as a proportion of assets and total payouts, when stock market liquidity is high. Taken as a whole, our empirical evidence supports the central claim that stock market liquidity plays a significant role determining corporate payout policy. Liquidity has a direct impact on managers' willingness conduct repurchases and an indirect impact on dividend through an imperfect substitution effect.
Summary and conclusion
We hypothesize that stock market liquidity affects corporate payout policy primarily through its influence on the decision to repurchase. Our liquidity hypothesis of repurchases is consistent with Barclay and Smith's (1988) theoretical framework as well as with Brav et al.'s (2005) survey and interview results. Managers prefer repurchases over dividends because of tax and flexibility advantages, although their ability to conduct repurchases is subject to various constraints. Prior to the enactment of safe harbor Rule 10b-18, managers were constrained by uncertainty about charges of price manipulation. Repurchase activity increased significantly after this regulatory constraint was lifted by the SEC's ruling in 1982. We argue that stock market liquidity directly impacts the repurchase decision and, through the substitution effect, indirectly impacts the dividend decision.
Our empirical results confirm that managers use stock market liquidity as a decision variable in setting payout policies. We divide our results into two sections corresponding to payout initiation decisions and ongoing payout decisions. We find that repurchase-initiating firms are significantly more liquid than non-initiating firms, and that dividend-initiating firms are generally less liquid than non-initiating firms. The repurchase-initiating results are stronger than their dividend-initiation counterparts, as hypothesized.
We confirm parallel patterns for ongoing payouts. We show that the size of the repurchase increases significantly with the market liquidity of the repurchasing firm. These repurchase results are significant for every measure of market liquidity. We find that the size of the dividend generally decreases with the liquidity of the dividend-paying firm, although these dividend results are considerably weaker than their repurchase counterparts, both in terms of statistical and economic significance. Similar to our initiation findings, stock market liquidity has a first-order effect on the repurchase decision and a weaker, residual effect on the dividend decision. Overall, our payout initiation and ongoing payout results provide considerable support for the liquidity hypothesis of repurchases.
In addition to connecting market microstructure to corporate finance, our study contributes to a coherent picture of corporate payout policy that is currently emerging from the literature. Fama and French (2001) show that dividend policy has changed substantially since the 1970s, and that these changes cannot be fully attributed to firm characteristics. DeAngelo et al. (2004) confirm that there has been a downward shift in the percentage of firms that pay dividends, in spite of the fact that total dividend payouts have continued to increase since the 1970s. Grullon and Michaely (2002) , among others, document the secular rise in share repurchases over this same time period. Given the evidence that managers have been substituting repurchases for dividends, the next step is to examine the underlying causes of this substitution effect. Skinner (2008) shows that two groups of payers have emerged since the 1980s: firms that use repurchases exclusively, and firms that use repurchases and dividends combined. The latter group consists of well-established, mature firms that have been paying dividends for a number of years. Managers of these firms are reluctant to cut dividends because of perceived "negative consequences" (Brav et al., 2005) , but they use repurchases for payout increases if there is sufficient liquidity. Stock market liquidity determines the extent of the substitution effect for mature, dividend-paying firms. For the former group of repurchaseonly firms, stock market liquidity plays an even more pervasive role since their entire payout depends on liquidity thresholds. When payout opportunities arise, these managers will choose repurchases as long as there is sufficient liquidity.
